Regional differences in returns to education for entrepreneurs vs. wage earners 1 Introduction
Human capital theory predicts that education augments an individual's abilities in the labour market, thereby enhancing his/her productivity and earned income. Due to labour and product market conditions, returns to education may differ across regions. In the New Economic Geography literature, as well as in the earlier regional science literature, agglomeration economies are supposed to lead to higher productivity of workers and hence higher wages and higher returns to education (Fujita et al. 1999 Marshall (1890) was the first to present that spatial agglomerations create location advantages in terms of spillovers, labour pooling and co-operation between firms.
Agglomeration economies may also enhance the earnings and returns to education for entrepreneurs. In addition, variation in relative returns to education across regions may account for the prevailing regional differences in entrepreneurship, which are pronounced and persistent in many countries (e.g. Bernhardt 1994 ). On the other hand, labour and product market conditions possibly will also account for the rate entrepreneurship (Georgellis and Wall 2000; Parker 2004 ). Especially less-educated individuals in a small, dispersed labour market may be pushed into self-employment if they see no other realistic option (Carrasco and Ejrnǽ 2003; Tervo 2008) .
Apart from enhancing earnings, it is also generally supposed that human capital, including education, increases an individual's probability of becoming self-employed (e.g. Rees and Shah 1986) . Thus, education can potentially be seen as a tool for supporting entrepreneurship. In order to be an attractive choice, an earnings premium may be necessary to compensate for the greater uncertainty and higher inherent risk of entrepreneurship (Storey 1994; Hamilton 2000) . If educated entrepreneurs do not achieve an adequate premium for their risk in a region, entrepreneurship may not be an attractive occupational choice, whereas high expected earnings will pull educated individuals into entrepreneurship. In many countries and regions, however, individuals with a higher level of education have a lower probability of being self-employed. This is also the case in Finland (Johansson 2000; Niittykangas and Tervo 2005) , which has one of the most expensive education systems in the world. This prompts the question as to why highly-educated individuals do not choose entrepreneurship, though they have better abilities. Is it not remunerative for them? In order to be an attractive choice, entrepreneurship should yield an adequate earnings premium for the higher inherent risk it entails (Storey 1994) .
The performance of educated entrepreneurs can be studied by comparing their returns to those of wage earners. No clear assumption, on either theoretical or empirical grounds, can be made about whether the returns to education for entrepreneurs will be higher or lower. Many previous studies suggest that the rates of return to schooling are lower for entrepreneurs than for wage earners Sessions 1998 & Hamilton 2000; García-Mainar and Montuenga-Gómez 2004) , although the opposite has been reported (Evans and Leighton 1990; Robinson and Sexton 1994; Alba-Ramírez and San Segundo 1995; van der Sluis et al. 2004) . The impact of education on income varies according to the labour market and levels of education. Van der Sluis et al. (2004) observed that studies pertaining to Europe more often indicated lower returns for entrepreneurs, while the evidence from the United States was the opposite. The study by Iversen et al. (2006) found that higher levels of schooling resulted in larger returns for the self-employed, while lower levels of education indicated hardly any return in self-employment. In contrast, García-Mainar and Montuenga-Gómez (2004) concluded that secondary education is the most profitable choice for the self-employed.
In this paper, we are interested in regional variation in returns to education between entrepreneurs and wage earners. The role of regions for general wage differentials has been studied to some extent (e.g. Dumond el al. 1999; Duranton and Monastiriotis 2002; Bernard et al. 2003; Goetz and Rupasingha 2004) , but regional comparison between entrepreneurs and wage earners has been largely ignored in the literature. We ask: does the education attained by an individual imply a higher rate of return for the entrepreneur than for the wage earner and are there regional differences in these returns? Typically, studies on regional wage differentials analyze specific regions. We, instead, focus on types of regions in order to provide more generalized results. In our analysis, Finnish regions are classified into urban and non-urban regions on the basis of their number of inhabitants and population density. These regions show different rates of self-employment, the rate being higher in rural areas and lower in urban areas.
The analysis is based on a rich register-based data set which includes a 7 per cent random sample of all Finns. In the analysis, we apply Mincer-type income equations which are estimated separately for employees and the self-employed (cf. Parker 2004) .
Different estimation procedures are used to avoid potential sources of bias in the results.
To avoid selection bias, we apply Heckman's (1979) method. For the instrumentation of the possible endogenous education variable, we also use a set of family background variables as identifying instruments. For the sake of comparison, the standard OLSmethod is also applied.
Our estimation results suggest that returns to education are much the same for entrepreneurs and wage earners in the entire country. No clear-cut premium for entrepreneurs is discovered except in rural areas, where the return especially to higher education, is much higher for entrepreneurs. The estimated returns to higher education for entrepreneurs remain smaller in urban areas than in rural areas. Nevertheless, welleducated individuals in rural areas do not opt for entrepreneurship, although the general level of entrepreneurship is high. This result suggests that it is the push rather than the pull effect which accounts for regional differences in entrepreneurship. It is more likely that regional variation in entrepreneurship is due to weak employment conditions than to higher expected earnings.
The rest of the paper is organized as follows. Theoretical issues are discussed in Section 2. The model, data and variables are presented in Section 3 including basic definitions and information on the income and educational choices in the two different types of regions. In section 4 the estimation results for the entire data set are presented first, followed by the results for the regions. Section 5 concludes.
Theoretical issues
The well-known human capital theory holds that education augments an individual's abilities of in the labour market, thereby enhancing his/her productivity and earned income (Mincer, 1974; Becker, 1974) . Accordingly, for both entrepreneurs and wage earners, having more education should be rewarded in the labour market. Higher education improves several abilities needed in business such as risk-awareness and comprehension of market prospects (Kangasharju and Pekkala, 2002) . However, the returns of the self-employed may be more dependent on factors other than formal education. Many entrepreneurial skills such as motivation and salesmanship are nonacademic in nature (Parker, 2004) . This may lead to lower returns to education for entrepreneurs. In the case of wage earners, part of their return to productivity may be exploited by the firm, thus lowering their returns to education (García-Mainar and Montuenga-Gómez, 2004 ).
Human capital can be divided into general and specific human capital (Becker, 1975) .
Education and work experience measured in years or levels represent general human capital. In the context of self-employment, specific human capital is distributed as industry-specific and entrepreneurship-specific human capital. Industry-specific experience in paid work increases the productivity of entrepreneurs as they already have familiarity with the main activities of the industry. In addition, it may yield knowledge about potential niches in business. Entrepreneur-specific human capital can best be obtained through self-employment, although some entrepreneurial skills may also be acquired through special entrepreneurial training (Brüderl, 1992; Firkin, 2003) . Spence (1973) was the first to claim that greater human capital is acquired only in order to signal of inherent productivity. The weak screening hypothesis concedes that the effect of education is manifested both through signalling and through increased productivity (Spence, 1973; Arrow, 1973) . In the strong screening hypothesis education operates merely as a signal of inherent productivity, having no role in its enhancement ( P s a c h a r o p o u l o s , 1 9 7 9 ) . I n t h e c a s e o f t h e s e l f -e m p l o y e d , t h e s i g n a l l i n g r o l e of education is not that clear, as they employ themselves. For wage earners as well, more evidence has been shown for the weak hypothesis than for the strong version (e.g. Sessions, 1998 & . Thus, the idea that education has in an important role in the generation of earnings gains further support.
Earnings are an important incentive in occupational choice. Self-employment and paid work represent the two largest sources of income; however their generation, characteristics and degree of inequality are fundamentally different (Parker, 1999) . In most countries, the earnings of entrepreneurs range more widely than those of employees. This means that a relatively larger number of the self-employed are concentrated in the lower and upper tails of the income distribution compared to wage earners (Parker, 2004) . This is also the case in Finland (Tervo and Haapanen, 2009) .
Comparisons between the mean income of entrepreneurs and paid workers may be strongly influenced by a few very high-income entrepreneurial superstars (Rosen, 1981; Hamilton, 2000) . For this reason it might be better to use median income in the comparative analyses.
In some studies, rural areas have been found to suffer from substantially lower rates of returns to education than urban areas (Goetz and Rupasingha, 2004) . People may accept a lower income in exchange for other amenities in a region, such as scenery (see e.g. Power and Barrett, 2001 ). On the other hand, for individuals with high qualification the gap in regional rates has been found to be relatively low (Bennett et al., 1995) . In peripheral regions, jobs with higher educational demands are more comparable in rates of pay with jobs in central areas, while for lower-skill jobs rates are determined more by the local labour market. Yet, very little is known about regional variation in returns to education between self-employment and paid work. Studies on regional wage differentials are commonly based on aggregate level approaches, which are incapable of yielding explanations or sources for regional inequalities in returns to education (see e.g. Duranton and Monastiriotis, 2002) .
Method, data and definitions

Methodology
It is important that the effect of education (formal schooling) on entrepreneurial performance is measured consistently. We apply the income equations first suggested by Mincer (1974) to estimate causal effects that are not biased due to the neglect of unobserved heterogeneity or the endogenous nature of the occupational choice (employment/self-employment). According to the Mincerian approach, the main determinants of individual earnings are schooling and experience. The general specification for a Mincer-type earnings equation is:
where Y i is the annual earnings of individual i, f(edu i ) is a function of the educational attainment of individual i, X i contain labour market experience and other characteristics of the individual, and u i is a random error. In the standard version, f(edu i ) is years of education, i.e. it is assumed that the logarithm of earnings is a linear function of years of completed education. In addition to this linear approach, we consider a specification in which we use a dummy to compare the effect of having higher education with the effect of not having higher education.
Since we are estimating earnings functions separately for entrepreneurs and wage earners, it is necessary to take account of possible selection bias. Those who enter selfemployment or paid employment may not be a random sample from the population. A common way of removing possible selection bias is Heckman's (1979) method in which the estimation is performed in two steps. In the first step, the selection (participation) equation is estimated:
where z i indicates whether individual i is an entrepreneur/wage earner, W i is a set of explanatory variables and v i is a disturbance term with unit variance. The selection equation should contain at least one variable that is not in the outcome equation. In our case, several variables describing family background and regional features are used.
Computing fitted values for z i yields the 'inverse Mills ratios':
which are added to the earnings equation in the second step of the estimation.
Another bias may follow from the endogenous nature of education. For this reason, many previous studies on returns to education for entrepreneurs are potentially biased (van der Sluis et al., 2004) . Their methodological approaches lag behind especially in terms of identification. A cross-sectional correlation between education and earnings may not reflect the true causal effect of education (Card, 1999) . Generally, OLS estimates of the returns to education are biased downwards (Ashenfelter et al., 1999) . In this paper, the sample is restricted to persons who were 18-64 years old, in paid-or self-employment and who has a net earned income in 2001. Persons employed in the agricultural sector are excluded from the sample due to the special nature of agricultural entrepreneurship (see e.g. Blanchflower, 2000; Parker, 2004) . The total number of individuals in the sample is 148 861, of which 11 528 (7.7%) are self-employed and 137 333 (92.3%) wage earners.
Definitions of entrepreneur and income
The first task, often a problematic one, in studies of entrepreneurship is to define the concept of 'entrepreneur'. Self-employment and entrepreneurship are concepts used in wi d el y di v e r se w ay s (s e e e . g . P a r k e r , 2 0 0 4 ) . I n th i s an al y si s , th e i nf orm a ti on of employment status comes from the Longitudinal Census File. Thus, the concept of entrepreneurship directly follows from the statistical definitions used by Statistics
Finland (see Statistics Finland, 2001) . The data on employment status are based on the person's national insurance status and type of income and thus describe whether a person is wage earner or entrepreneur. The third category, the non-employed, is not considered in this study. Entrepreneurs are defined as persons who have a selfemployed person's pension insurance during the last week of the year, and whose income from entrepreneurship exceeds a specified level of earnings. This threshold is set inferentially using data from the Labour Force Survey (for details, see Statistics
Finland 2001). The category of entrepreneurs also includes unpaid family workers.
The data give the highest level of education completed by the individual. A shortcoming is that no previous same-level degrees or uncompleted degrees are recorded. Our data set shows that wage earners are more educated than entrepreneurs (Table 1 ). The share of persons with only basic education is statistically greater in the group of entrepreneurs, whereas wage earners more often have a level of education beyond secondary. In the empirical analysis, higher education (master, doctorate or equivalent level) is used as the baseline in the analysis of education levels. Another problem concerns the definition and measurement of income, as these are not unambiguous for entrepreneurs. Analysis of self-employment income data should be performed with caution for several reasons (Parker, 2004) . Entrepreneurs may underestimate their income for taxation reasons. Owners of incorporated firms may be classified in different ways -employees or employers. Survey-based data sets suffer from high non-response rates from entrepreneurs. Furthermore, measuring employee fringe benefits and elements of entrepreneur income is problematic.
Due to its official nature, the data used here are reliable. The measurement of income is based on the tax files of the National Board of the Inland Revenue, which offers an excellent starting point for an accurate analysis of earnings. Hence, problems related to survey data collection or classification are not notable in our analysis. Income underreporting and other kinds of undeclared income, however, remain unresolved problems.
The dependent variable is defined as the logarithm of the individual's annual gross income minus transfer payments. The transfer payments in question are unemployment benefit and daily, maternity, and home care allowances. Gross income includes both wage income and entrepreneurial income as well as social security benefits. In order to apply logarithmic transformation, some zero and negative observations were dropped from the data set. The number of these observations (75 in total, 63 entrepreneurs), however, has a negligible effect on the results. Due to data protection legislation, the highest percentile in income subject to state taxation is given as a mean in the data.
Should this not have a significant influence on the results either.
Regional classification
The analysis is based on the comparison of urban and rural areas. The basic regional unit used is a statistical grouping of municipalities (location of workplace) into three groups. In 2001 the number of municipalities in Finland was 448. Urban municipalities are defined as those where at least 90 per cent of the population lives in an urban settlement, or where the population of the largest urban settlement is at least 15,000. All other municipalities are defined as rural, despite the fact that the original classification separates semi-urban municipalities from rural municipalities. Thus, the two groups of semi-urban and rural municipalities are combined in our analysis. For the purposes of international comparisons, Finnish semi-urban municipalities are more rural than urban.
Also according to Labrianidis (2006) , smaller size towns are more suited for inclusion in rural areas in the regional analysis.
Distinct differences are found in regional entrepreneurial activity by educational classes (Table 2 ). Overall intensity of entrepreneurship is more than double in rural areas compared to urban ones. This can be explained by the fact that they offer fewer wage earning opportunities than urban areas (Tervo, 2008) . It is interesting to note that entrepreneurial activity among the highly educated shows much less variation. For highly educated individuals, self-employment may be a less attractive choice than employment (Kangasharju and Pekkala, 2002) . There are several possible reasons for this. According to some studies, highly educated persons would earn more as paid workers than as entrepreneurs (e.g. Hamilton, 2000; Uusitalo, 2001 ). In addition, compared to employees entrepreneurs have a much less constant income stream and less security than do employees (Storey, 1994) . Instead, the non-pecuniary benefits of the job are often more important than financial benefits to the self-employed (Hamilton, 2000) . Table 3 shows how median income varies according to the level of education and type of region in the groups of entrepreneurs and wage earners. In general, median income is lower in rural areas than in urban areas, the higher the education, the higher is the individual's income. There are, however, a couple of exceptions, especially among entrepreneurs. In rural area, higher educated entrepreneurs earn significantly more than wage-earners. With respect to the level of education, entrepreneurs with secondary education have a lower median income than those with general education. In all, it seems that the income of entrepreneurs varies more irregularly than the income of wage earners. This may also suggest that the returns to education for entrepreneurs and wage earners vary between regions. Notes: E = entrepreneurs, W = wage earners. Number of observations in parentheses.
Other variables
In addition to level of education, many other explanatory variables are used in the estimations. These include experience, field of education, age, gender and mother tongue. Experience is divided into experience in wage work and self-employment experience. In the IV estimations, the parental education is used as identifying instruments. In the Heckman estimations, parental self-employment history is used in the estimation of the selection equation in addition to other variables. Furthermore, the Heckman estimations include variables which describe regional characteristics as well a variable which indicates whether an individual is residing in his/her region of birth. The descriptions and means of all the variables are given in Appendix 1.
Estimation results
Our estimation strategy is to apply the Mincerian approach first to the data on the entire country and then to the two different types of regions. The aim is to estimate causal effects which are not biased due to the endogenous nature of the decision to invest in schooling or to the problem of self-selection. We apply the Heckman and combined vocational qualification or university degree may matter more than years of schooling per se (Card, 1999; Garcia-Mainar and Montuenga-Gómez, 2005 ). As we were especially interested in the effect of higher education, the latter specifications use a dummy which separates the individuals with higher education from those without. that an extra year of education yields a return of 10.4 per cent for entrepreneurs and 10.8
Results for the entire country
per cent for wage earners. Rates of return to schooling are lower for self-employed than for employees, but the difference is small. Van der Sluis et al. (2004) summarized that the average return to a marginal year of education for entrepreneurs was 6.1 per cent across 94 previous studies. Our estimates of returns are higher than in most of the existing literature, but it should be noted that they are based on gross earnings. If we look at the results according to level of education, we can see that they show a higher return to highly educated entrepreneurs than for highly educated wage earners. For entrepreneurs, the return for a highest academic degree is 63 per cent higher than for those who do not have higher education, while for wage earners it is 57 per cent. The results of the probit estimations for self-employment decision, in which education is measured in years are presented in Appendix 2, but these are not commented on here as they are not of direct interest.
The lambda turns out to be significantly negative for wage earners, which indicates the importance of controlling for self-selection bias. For entrepreneurs the lambda is positive, but significant only in the latter specification. A negative sign indicates negative covariance between the error terms in the employment choice and wage functions, whereas a positive sign indicates the opposite. Thus, a negative lambda suggests that unobserved factors tend to decrease the likelihood of selection to entrepreneurship, while they increase earned income. Due to the selection process, wage earners might have better earnings as self-employed. Comparison of the OLS and
Heckman results shows them to be rather similar, with one important exception. The adjustment for selectivity has a substantial impact on the coefficient of the return to higher education for entrepreneurs, which is now much closer to the return for wage earners, although remaining higher. Thus, compared to the OLS estimation, this estimation shows a smaller risk premium for highly educated entrepreneurs. Otherwise, the effects on the estimated coefficients are minor. In the specification in which education is defined in years, the rate of return is approximately 10 per cent to a marginal year of education for both groups, but still remaining slightly bigger for wage earners.
The next step is to control for the possible endogeneity of choice of education together with self-selection. An instrumental variable method is combined with the Heckman method in which education of parents is used as identifying instruments for the choice of education. First, the selection model is estimated, from which the inverse Mills ratios are, then, included in the IV regression. In line with previous studies (e.g. van der Sluis et al., 2004; 2006) , the use of the IV method produces higher returns to education in both specifications compared to the OLS and plain Heckman estimations. The estimated annual marginal effect of schooling is clearly higher for entrepreneurs than for wage earners: for entrepreneurs it is now 16.9% and for wage earners 13.4%. With respect to the results for wage earners, the estimated effects are higher than in many previous studies conducted in Finland (e.g. Asplund, 1993; Asplund 2000) , but similar to the results obtained by Uusitalo (1999) . The results of the latter specifications suggest that higher education raises the income of entrepreneurs by as much as 120%. For wage earners, the comparable rate of return is somewhat smaller (99.6 %), but still substantially high.
Thus, these results show strikingly higher returns to education than previous results.
Which is more credible? 1 One approach is to test the validity and over-identification of the instruments in the IV estimation. These are tested with the Hansen-Sargan test. The test indicates whether the instruments are uncorrelated with the error term and whether the excluded instruments are correctly excluded from the estimated equation. For entrepreneurs the over-identification test supports the null hypothesis, but it does not do so for wage earners. This suggests that the instruments are not valid for wage earners.
The reason for this is not clear, as education of parents is widely suggested and used as an instrument of schooling choice. Another common instrument is education of spouse (see e.g. Iversen et al., 2006) , but as all individuals do not have a spouse this is not a workable solution. 2 For these reasons, the results given by the combined Heckman -IV estimation remain somewhat ambiguous, and more weight in the interpretation of the results should be given to the plain Heckman results.
2 Instead, information on parental education for all individuals is available. .642*** (.006)
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. Taken as a whole, most of our control variables proved to be significant and behave as expected. The results obtained using different methods and specifications are mostly consistent. As to the estimated return to education measured in years, this proved to be similar for entrepreneurs and wage earners in the plain OLS estimation and, especially in the Heckman estimation in which choice of employment is controlled for. On the contrary, in the comparison between higher education and other education, the results suggested a somewhat higher return for entrepreneurs than for wage earners. But no clear sign of a risk premium was found for educated entrepreneurs.
Regional results
Let us now turn to the regional estimations (Table 6) . Results by type of region give us an insight into regional differences in returns to education for entrepreneurs and wage earners. The specifications include the same control variables as the equations for the entire country, but for brevity these results are not shown in Table 6 .
To begin with, the results seem to diverge to some extent between the two types of regions. In urban areas, the estimated return to education is fairly similar between wage earners and entrepreneurs. An exception is the Heckman -IV specification in which education is measured in years: these results would suggest a higher return for entrepreneurs than for wage earners. Unfortunately, the over-identification test is still not supported for wage earners. For rural areas, the results suggest more systematically higher returns to education for entrepreneurs than for wage earners. The difference in impact measured for years is minor, but clearer difference is found for highly educated entrepreneurs: for this group the estimated return is clearly higher than for wage earners with the same level of education. The Heckman -IV estimation suggest 3.0 percentage units higher returns for entrepreneurs.
If we compare the results for the two types of regions, the estimations suggest that returns to education are higher for entrepreneurs in rural than in urban areas. In particular, well-educated entrepreneurs receive high returns to education in the countryside. In the group of wage earners, returns to education prove to be more alike between urban and rural regions. However, an urban environment might be a more attractive choice for employees in terms of returns to earnings.
These results support Bennett et al. (1995) who found that highly educated persons have relatively higher returns to education in rural areas compared to the lower educated. In our study, this is especially true for entrepreneurs. The results are, however, the reversed of those obtained by Goetz and Rupasingha (2004) who observed that returns to higher degrees of schooling are lower in rural areas compared to urban ones.
Particularly for entrepreneurs, the relationship between education and income is more likely to be non-linear in rural areas (cf. Iversen et al., 2006) . It is likely that the firms owned by higher educated entrepreneurs are focused on wider markets, while lowskilled entrepreneurs confine themselves to the local market, which tends to raise the relative returns for the highly educated. Online services provide an example of the kind of business run by the highly educated. Table 4 ), but these results are not presented here.
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Conclusions
On average in Finland entrepreneurs are less educated than wage earners. This paper analysed the returns to education for entrepreneurs and wage earners in two types of Finnish regions, viz. urban and rural areas. These regions differ in many respects including entrepreneurial activity. In general, rural areas have a higher self-employment rate compared to urban areas. But if we look only at the group of highly educated selfemployed, regional differences in entrepreneurial activity become considerably smaller.
Plain data on median income imply that level of education and type of region do not have such a distinct effect on income for entrepreneurs as for wage earners. In the estimation of earnings equations, the returns to education turned out to be much alike for entrepreneurs and wage earners, when educational attainment is measured in years.
In the dichotomous comparison between the highly educated and others, the estimated return is slightly higher for entrepreneurs than for employees, although no clear-cut risk premium was found for educated entrepreneurs. Urban areas dominated the results for the entire country, whereas rural areas showed divergent results. In rural areas, returns to education are higher for entrepreneurs. The return for an extra year of education was up to 1.7 percentage units higher for these individuals depending on the estimation method used. Returns are particularly high for highly-educated entrepreneurs in rural areas.
What are the implications of these results for choice of employment and choice of residence? Our results suggest that entrepreneurship is a more attractive employment choice for highly educated individuals in rural areas, whereas in paid-work the situation is rather the opposite. Thus, educated entrepreneurs are financially better off in rural areas, especially if the employment choice is already made. For wage earners, region of residence does not have such importance in terms of returns to education.
Regionally, these findings raise the question of the causes of regional variation in the rate of entrepreneurship and the relative strength of pull and push factors. Are individuals pulled or pushed into self-employment? Is it market pull and higher expected earnings which dominate or are individuals pulled into entrepreneurship because nothing else is available? Our results suggest that well-educated individuals get a h i g h r e t u r n t o e d u c a t i o n , e s p e c i a l l y i n r u r a l a r e a s . E v e n s o t h e o p t i o n o f entrepreneurship is not a highly popular one among the highly-educated in rural areas.
Regional differences in the intensity of entrepreneurship do not stem from differences among the well-educated, but rather from differences among the less-educated.
Consequently, it is the push effect which dominates, not the pull effect. Regional differences in the rate of self-employment are more likely due to fewer paidemployment opportunities in rural and other weak economically areas than to higher expected earnings. 
